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DESCRIPTION 



ROTATIVELY OPERATING TOOL FOR ROT AT I VE L Y OPERATED 



MEMBER HAVING A PAIR OF ENGAGING SURFACES 



5 FIELD OF THE INVENTION 

The present invention relates to a rotatively operating 
tool for rotatively operating a rotatively operated member having 
an operated portion provided with engaging surfaces forming a 
pair at a distance of 180° in a circumferential direction at 

10 the operated portion, such as a hexagon headed bolt, a hexagon 
nut or a shaft hexagonal in section. 
BACKGROUND ART 

In general, a wrench is used for the rotative operation 
of a rotatively operated member having an operated portion as 

15 described above. In a case of a usual wrench, however, it is 
required that the wrench is once removed from the rotatively 
operated member every time the rotatively operated member is 
rotated over a certain angle and thereafter, the wrench be caught 
again on another engaging surface of the operated portion of 

20 the rotatively operated member. This operation is troublesome 
and especially, the wrench is not suitable for a long-time 
operation. Therefore, a special tool of a ratchet type is also 
used which is designed so that when a handle is turned in one 
direction, a rotatively operated member is rotated, but when 

25 the handle is turned in an opposite direction, a rotatively 



operating force is not transmitted to the rotatively operated 
member. However, such special tool can rotate the rotatively 
operated member only in one direction and for this reason, when 
the rotatively operated member is to be rotated in an opposite 
5 direction, it is necessary to recatch the tool with an opposite 
orientation each time. It is desired in many cases that the 
rotatively operated member , after being rotated in one direction , 
is rotated in an opposite direction. For example, in a case 
of a rotatively operated member such as a tie rod of an automobile , 

10 the adjustment of the length of the rotatively operated member 
is carried out by the rotation of the latter and hence, it is 
necessary to rotate the rotatively operated member in opposite 
directions for the fine adjustment . In such a case , the operation 
is rather complicated with the tool for rotating the rotatively 

15 operated member only in one direction as described above. 

From such viewpoint, an improved wrench has been proposed 
(see Patent Document 1, for example) , which is designed so that 
a rotatively operated member can be rotated in a desired direction 
by the reciprocally turning operation in a range of relatively 

20 small angles, while ensuring that a rotatively operating force 
in any direction can be applied to the rotatively operated member . 
In the improved wrench, a stationary jaw and a movable jaw are 
provided at a tip end of a handle grasped by an operator, so 
that when an operated portion of the rotatively operated member 

25 is located between the stationary jaw and the movable jaw and 
the handle is pushed to the operated portion, the movable jaw 



is turned to a position where the operated portion of the 
rotatively operated member is clamped between the movable jaw 
and the stationary jaw, and when the pushing force to the handle 
is weakened, the movable jaw is turned from the clamping position 
5 to an unclamping position. 
[Patent Document 1] 
Japanese Patent No. 2913251 

However, the wrench described in Patent Document 1 has 
a problem that a means is required for detecting a state in which 
10 the handle has been pushed to the operated portion of the 
rotatively operated member, inevitably resulting in an increase 
in number of parts , an increase in cost and moreover, an increase 
in weight . 

DISCLOSURE OF THE INVENTION 

15 The present invention has been accomplished with such 

circumstances in view, andit is an object of the present invention 
to provide a rotatively operating tool having an extremely simple 
structure, wherein while ensuring that a rotatively operated 
member is rotated in one direction, the rotatively operated 

20 member can be also rotated in an opposite direction, as required, 
by the reciprocally turning operation of the tool. 

To achieve the above object, according to a first aspect 
and feature of the present invention, there is provided a 
rotatively operating tool for a rotatively operated member having 

25 a pair of engaging surfaces, the tool rotatively operating the 
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rotatively operated member having an operated portion provided 
with engaging surfaces forming a pair at a distance of 180° in 
a circumferential direction at the operated portion, and 
comprising a lever integrally provided with a hook- shaped head 
5 having, at a tip end thereof , an upper jaw capable of being brought 
into engagement with one of the pair of the engaging surfaces 
of the operated portion of the rotatively operated member, and 
a handle which is provided at a tip end thereof with a lower 
jaw capable of being brought into engagement with the other of 

10 the pair of the engaging surfaces, and is grasped at a base end 
thereof and turned by an operator, wherein the lever is connected 
at an intermediate portion thereof to the handle for turning 
movement in directions in which the upper jaw is moved toward 
and away from the lower jaw, so that when the upper jaw at the 

15 tip end of the lever is brought into engagement with one of the 
pair of engaging surfaces of the operated portion of the 
rotatively operated member and the handle is turned relative 
to the lever in the direction in which the lower jaw is moved 
toward the upper jaw, the lower jaw protrudes toward the upper 

20 jaw to abut against the other of the pair of engaging surfaces, 
whereby the operated portion of the rotatively operated member 
is clamped between the lower jaw and the upper jaw, and when 
the handle is turned in an opposite direction, the handle is 
brought into abutment against a stopper face formed on the lever, 

25 whereby the lever is turned along with the handle. 
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The terms "upper jaw" and "lower jaw" are merely used for 
the purpose of distinguishing them from each other, and do not 
indicate a vertical positional relationship. 

With the first feature, when hook- shaped head provided 
5 at the tip end of the lever is caught on the operated portion 
of the rotatively operated member and the handle is pulled in 
this state, the upper jaw provided on the head is brought into 
engagement with one of the engaging surfaces of the operated 
portion, and the handle is turned relative to the lever, whereby 

10 the lower jaw provided at the tip end of the handle is brought 
into abutment against the other of the engaging surfaces of the 
operated portion. Therefore, the operated portion is clamped 
between the upper jaw and the lower jaw, and if the handle is 
turned, as it is, in the direction in which the lower jaw approaches 

15 the upper jaw, the rotatively operated member is also rotated 
in the same direction. When the handle is turned in the opposite 
direction, the lower jaw is disengaged from the engaging surface 
of the operated portion, whereby the clamping of the operated 
portion is canceled, and the handle is brought into abutment 

20 against the stopper face of the lever to apply a turning force 
to the lever . Therefore , the lever is slid on an outer peripheral 
surface of the operated portion without applying a rotatively 
operating force to the operated portion. In this manner, the 
rotatively operated member is rotated in one direction by the 

25 reciprocally turning operation of the handle. 

When the rotatively operated member is to be rotated in 
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the opposite direction, the operator grasps the end of the lever 
opposite from the head along with the handle. Then, the handle 
is turned relative to the lever, whereby the lower jaw provided 
at the tip end of the handle is brought into abutment against 
5 the engaging surface of the operated portion and as a result, 
the operated portion is clamped between the upper jaw and the 
lower jaw. Therefore, if the handle is turned, as it is, in 
the opposite direction, the rotatively operated member is also 
rotated in the same direction. 

10 In this way, with the rotatively operating tool having 

the first feature of the present invention, the rotatively 
operated member , while being able to be rotated in one direction , 
can be also rotated in the opposite direction, as required, by 
the reciprocally turning operation of the tool. With the tool, 

15 the lever need only be turnably connected to the handle and hence , 
the tool has an extremely simple stricture and can be produced 
at low cost. 

According to a second aspect and feature of the present 
invention, in addition to the first feature, a spring is mounted 
20 between the handle and the lever for biasing the lever to turn 
the latter in a direction of abutment of the handle against the 
stopper face of the lever. 

With the second feature, when no force is applied to the 
lever, the lever is held in a given position relative to the 
25 handle . Therefore , the head provided at the tip end of the lever 
can be easily caught on the operated portion of the rotatively 
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operated member, and when the operator has released his hand 
from the lever grasped along with the handle by the operator, 
the lever is returned to a predetermined position, and the lower 
jaw provided at the tip end of the handle is automatically 
5 disengaged from the engaging surface of the operated portion. 
Therefore, the subsequent operation is easy. 

According to a third aspect and feature of the present 
invention, in addition to the second feature, the spring is in 
the form of a plate made of an elastic material and mounted between 

10 an end of the lever opposite from the head and an intermediate 
portion of the handle. 

With the third feature, even if there is a foreign matter 
existing in the vicinity of the operated portion of the rotat ively 
operated member, the foreign matter is prevented from being put 

15 between the handle and the lever. Therefore, it is possible 
to achieve the reliable turning movement of the lever. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig.l is a side view showing a tool according to one 
embodiment of the present invention, which rotates a bolt as 

20 a rotatively operated member; Fig. 2 is a view for explaining 
the operation, showing a state when a bolt head is clamped from 
the state shown in Fig.l; Fig. 3 is a view for explaining the 
operation, showing a state when the handle has been turned in 
one direction from the state shown in Fig. 2 to rotate the bolt 

25 head; Figs . 4A to 4D are views for explaining the operation, 
sequentially showing states when the handle is turned from the 
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state shown in Fig. 3 in an opposite direction; and Fig. 5 is a 
view for explaining the operation, showing a state when the lever 
has been grasped along with the handle in the state shown in 
Fig.l. 

5 BEST MODE FOR CARRYING OUT THE INVENTION 

The mode for carrying out the present invention will now 
be described by way of an embodiment with reference to the 
accompanying drawings . 

Referring first to Fig.l, a bolt 1 which is one example 
10 of a rotatively operated member is provided with a bolt head 
2 as an operated portion for rotation of the bolt 1. The bolt 

head 2 is of a substantially regular hexagonal shape and has 

i 

three sets of engaging surfaces 2a and 2b forming pairs at 
distances of 180° in a circumf erential direction. A rotatively 
15 operating tool 3 according to the present invention is intended 
to rotate a rotatively operated member such as the bolt 1 by 
rotatively operating an operated portion such as the bolt head 
2 . 

The rotatively operating tool 3 includes a lever 5 having 
20 a head 4 integrally provided at its tip end , and a handle 6 grasped 
at its base end and turned by an operator. The head 4 of the 
lever 5 is of a hook- shape and has an upper jaw 7 formed at its 
tip end and having an inner surface 7a which is capable of being 
brought into engagement with one 2a of the engaging surfaces 
25 2a and 2b. An inner surface 4a of the base end of the head 4 
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is formed to form an angle of approximately 60° with respect 
to the inner surface 7a of the upper jaw 7. 

The lever 5 has a bearing plate 8 integrally formed thereon 
in the vicinity of the base end of the head 4 to protrude from 
5 the inner surface 4a of the head 4 . A bearing bore 9 is made 
in the bearing plate 8, and a lever pin 10 perpendicular to the 
lever 5 is inserted through the bearing bore 9 . The handle 6 
is connected at a location slightly displaced from a tip end 
face 6a of the handle 6 to the base end for turning movement 

10 relative to the lever 5 by virtue of the lever pin 10. A stopper 
face 11 is formed at a portion of the lever 5, which is opposed 
to the tip end face 6a of the handle 6. 

A lower jaw 12 is formed at a tip end of the handle 6 ahead 
of an area of fitting of the lever pin 10, so that a left face 

15 12a of the lower jaw 12 as viewed in Fig.l is brought into 
engagement with the other 2b of the engaging surfaces 2a and 
2b of the bolt head 2, when the handle 6 is turned in a 
counterclockwise direction in Fig.l. A grip 13 is mounted to 
the base end of the handle 6 and grasped by an operator to 

20 facilitate a usual operation. 

A spring 14 is mounted between the handle 6 and the lever 
5 for biasing the lever 5 to turn the lever 5 in the 
counterclockwise direction in Fig.l. Therefore, in usual, the 
lever 5 is held in a state in which the stopper face 11 of the 

25 lever 5 is in abutment against the tip end face 6a of the handle 
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6. The spring 14 is in the form of a hollow hose made from an 
elastic material such as a resin, and has opposite ends fitted 
over and fixed at an intermediate portion of the handle 6 and 
an end of the lever 5 opposite from the head 4, respectively. 
5 The intermediate portion of the spring 14 is formed into a plate 
shape by squashing it . 

In this manner, the spring 14 of the plate shape is laid 
between the free end of the lever 5 and the handle 6 , thereby 
ensuring that when an electric wire or the like is disposed in 

10 the vicinity of the bolt 1 , the electric wire or the like cannot 
be interposed between the lever 5 and the handle 6 and hence, 
the damage to the electric wire or the like is prevented and 
the sufficient turning of the lever 5 is ensured. 

The operation of this embodiment will be described below. 

15 As described above, the lever 5 is held by the spring 14 

in the state in which the stopper face 11 of the lever 5 is in 
abutment against the tip end face 6a of the handle 6 . Therefore , 
as shown in Fig.l an area between the upper jaw 7 at the tip 
end of the lever 5 and the lower jaw 12 at the tip end of the 

20 handle 6 is open. 

Thus, the handle 6 is operated by grasping the grip 13 
and pulled downwards in Fig.l, so that the bolt head 2 is moved 
into between the upper jaw 7 and the lower jaw 12. Then, the 
head 4 at the tip end of the lever 5 is caught on the bolt head 

25 2, whereby the lever 5 is turned in a clockwise direction about 
the head 4. Thus, the inner surface 7a of the upper jaw 7 at 
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the tip end of the head 4 is brought into engagement with one 
2a of the engaging surfaces 2a and 2b of the bolt head 2 , and 
the inner surface 4a of the base end of the head 4 is brought 
into the other engaging surface of the bolt head 2 , whereby the 
5 lever 5 is substantially fixed. On the other hand, the handle 
6 is turned in the counterclockwise direction relative to the 
lever 5 about the lever pin 10 by turning the lever 5 in the 
clockwise direction. As a result, as shown in Fig.2 # the lower 
jaw 12 at the tip end of the handle 6 protrudes toward the upper 

10 jaw 7, and the left face 12a of the lower jaw 12 is brought into 
abutment against the other 2b of the engaging surfaces 2a and 
2b of the bolt head 2 . Namely, the bolt head 2 is clamped between 
the upper jaw 7 and the lower jaw 12. Therefore, if the handle 
6 is turned in the counterclockwise direction shown by an arrow 

15 in such state , the bolt head 2 is clamped more strongly and rotated 
along with the handle 6 in the counterclockwise direction as 
shown by an arrow in Fig. 3, whereby the bolt 1 is loosened. 

After the bolt 1 is rotated over a given angle in this 
manner, the handle 6 is turned in the clockwise direction. Then, 

20 the lower jaw 12 at the tip end of the handle 6 is disengaged 
from the engaging surface 2b of the bolt head 2 , whereby a clearance 
is formed between the bolt head 2 and the handle 6. Namely, 
the clamping of the bolt head 2 is canceled. The lever 5 and 
the handle 6 are held in a state in which the tip end face 6a 

25 of the handle 6 is in abutment against the stopper face 11 of 
the lever 5. Thereupon, the handle 6 is further turned in the 
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clockwise direction in such state kept intact, as shown by an 
arrow in Fig.4A. This causes the lever 5 to be also turned in 
the clockwise direction in unison with the handle 6. At this 
time , the clamping of the bolt head 2 has been canceled as described 
5 above. Therefore, even if the lever 5 is turned as described 
above, the head 4 at the tip end of the lever 5 is only slid 
along an outer peripheral surface of the bolt head 2, as shown 
in Figs.4B and 4C, and provides no rotatively operating force 
to the bolt head 2 . When the handle 6 is turned in the clockwise 

10 direction in the manner described above , the bolt 1 is not rotated 
and held in the original rotated position. 

When the handle 6 is returned to an initial position, the 
upper jaw 7 is brought into a state in which it is in engagement 
with the engaging surface 2a of the bolt head 2, as shown in 

15 Fig.4D. When the handle 6 is turned from such state in the 
counterclockwise direction, the bolt head 2 is rotated in the 
counterclockwise direction in a manner similar to that described 
above, whereby the bolt 1 is loosened. 

In this manner , the bolt head 2 is rotated in one direction , 

20 e.g. , only in the counterclockwise direction in this embodiment 
by reciprocally turning the handle 6. During this time, the 
tool 3 may remain caught on the bolt head 2 , and the engaging 
surface on which the tool 3 is caught need not be changed to 
the different engaging surface 2a or 2b of the bolt head 2 every 

25 time the bolt 1 is rotated over a given angle, as is a usual 
wrench . 
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When the bolt 1 has been excessively loosened, the operator 
releases his hand from the grip 13 and regrasps the handle 6, 
and more specifically, grasps the end of the lever 5 having the 
spring 4 mounted thereto, along with the handle 6. Then, the 
5 lever 5 is turned relative to the handle 6 , as shown by an arrow 
in Fig. 5 and as a result, the lower jaw 12 at the tip end of 
the handle 6 protrudes toward the upper jaw 7 at the tip end 
of the lever 5, whereby the bolt head 2 is clamped between the 
upper jaw 7 and the lower jaw 12. Therefore, if the handle 6 

10 is turned in the clockwise direction in such state, the bolt 
head 2 is also turned in the clockwise direction, whereby the 
bolt 1 is tightened . In this state , the bolt head 2 can be rotated 
even in the counterclockwise direction. Namely, the tool 3 can 
be used, just like the usual wrench, by grasping the lever 5 

15 along with the handle 6. Even at this time, the tool 3 need 
not be recaught on the bolt head 2 . 

The embodiment has been described above with regard to 
the operative operation of the bolt 1 by the rotatively operating 
tool 3 according to the present invention. However, the tool 

20 3 can be used to rotatively operate not only the bolt 1 having 
the hexagonal bolt head 2, but also a polygonal shaft such as 
a square nut and a tie rod of an automobile or a member or the 
like having a rotatively operated portion formed flatly by 
cutting opposite sides of a shaft circular in section. 

25 Especially, the tool 3 is suitable for the rotative operation 
of the rotatively operated member which must be operated from 
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below in a narrow space, as is the tie rod of the automobile. 

It will be understood that the present invention is not 
limited to the above-described embodiment, and various 
modifications in design may be made without departing from the 
subject matter of the invention defined in claims . For example , 
the spring 14 is not limited to the form of the hollow hose as 
in the above -described embodiment and can be a leaf spring made 
of a thin metal plate. 



